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(54) SUBLIMATION TRANSFER INK JET RECORDING METHOD AND INK COMPOSITION FOR 
USE THEREIN 

(57) Disclosed are an ink composition which can 
satisfy, on a high level, various property requirements 
for ink compositions for use in ink jet recording (e.g., 
excellent ejection stability and realization of images free 
from feathering or color-to-color bleeding) and can real- 
ize good images by sublimation transfer. A sublimation 
transfer ink jet recording method using the ink composi- 
tion is also disclosed. The ink composition comprises a 
heat transferable dye, a glycol ether, an acetylene glycol 
surfactant, and water. This ink composition is printed by 
ink jet recording onto an intermediate transfer medium 
to form a latent image on the intermediate transfer 
medium, and the intermediate transfer medium is then 
put on the surface of a receptor object, followed by heat- 
ing of the intermediate transfer medium at a sufficient 
temperature and for a sufficient time to sublimate the 
heat transferable dye and to deposit the sublimated dye 
onto the surface of the receptor object. This recording 
method can realize good transferred images suffering 
from minimized bleeding. 
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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

[0001] The present invention relates to a sublimation transfer ink jet recording method and an ink composition for 
the same. 

io Background Art 

[0002] Ink jet recording is a method wherein ink droplets are ejected through fine nozzles to record letters or figures 
onto the surface of a recording medium. Ink jet recording methods are roughly classified into two types. The first type 
is a continuous type wherein a strong electric field is applied between a nozzle and an electrode provided ahead of the 
nozzle to regulate the impact position of the ink. This type has been mainly used in industrial applications. The second 
type is a drop-on-demand type which, in recent years, has become extensively used in Inkjet printers This type has 
been put to practical use as a method wherein an electric signal is converted by means of an electrostriction element 
to a mechanical signal which selectively ejects ink reservoired in a nozzle head portion to record letters or symbols on 
the surface of a recording medium and a method wherein ink, reservoired in the nozzle head, in its portion very close 
to the ejection portion is rapidly heated to evolve bubbles and, by taking advantage of volume expansion of the bubbles 
the ink is intermittently ejected to record letters or symbols onto the surface of the recording medium. 
[0003] Application of this ink jet recording method to sublimation textile printing or sublimation transfer printing has 
been proposed in the art. 

[0004] For example, Japanese Patent Publication No. 4231 7/1 985 discloses a method wherein an ink containing a 
sublimation dye and triethylene glycol is printed by Inkjet recording onto a support having thereon an ink penetration 
preventive layer to form a transfer image which is then put on a receptor object, such as a polyester fiber, followed by 
heat treatment to transfer the image onto the receptor object. 

[0005] U.S. Patent No. 5488907 discloses a method wherein an ink comprising a heat-active dye at least one emul- 
sifying enforcing agent for shielding the dye, and at least one solvent is printed onto a recording medium by ink jet 
recording to form thereon an image which is then heated to the activation temperature of the heat-active dye or above 
to transfer the image onto an object. 

[0006] In recent years, there has been remarkable technical innovation in ink jet recording, particularly drop-on- 
demand type ink jet recording. For example, an increase in resolution of printed images by increasing the density of ink 
ejection head nozzles and an increase in image writing speed by adopting a multi-nozzle system or by increasing the 
ink ejection frequency have been attempted. Therefore, ink compositions, which can cope with increased resolution and 
increased speed, are also required of the sublimation transfer ink jet recording method. 

SUMMARY OF THE INVENTION 

40 [0007] The present inventors have now found that an ink composition having a specific composition, when used 
with sublimation transfer ink jet recording, can realize the formation of high-quality images on receptor objects. More 
specifically, the present inventors have found an ink composition which has good ejection stability and, at the same 
time, can realize good dye transferred images. 

[0008] Accordingly, it is an object of the present invention to provide an ink composition which can satisfy, on a high 
45 level, various property requirements required of ink compositions for ink jet recording (for example, properties such as 
excellent ejection stability and capability of realizing images free from feathering or color-to-color bleeding) and at the 
same time, upon sublimation transfer of the image yielded by the ink composition, can realize good dye transferred 
images. 

[0009] It is another object of the present invention to provide a sublimation transfer ink jet recording method which 
so can realize good images. 

[0010] According to one aspect of the present invention, there is provided an ink composition for use in a sublima- 
tion transfer ink jet recording method, comprising at least a heat transferable dye, a glycol ether an acetylene glycol 
surfactant, and water. 

[001 1] According to another aspect of the present invention, there is provided a sublimation transfer ink jet record- 
ing method comprising the steps of: printing an ink composition containing a heat transferable dye by ink jet recording 
onto an intermediate transfer medium to form a latent image on the intermediate transfer medium; putting the interme- 
diate transfer medium on the surface of a receptor object; and heating the intermediate transfer medium at a sufficient 
temperature and for a sufficient time to sublimate the heat transferable dye and to deposit the sublimated dye onto the 
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surface of the receptor object, the ink composition being the above ink composition of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 
5 ink composition 

[0012] The ink composition of the present invention comprises at least a heat transferable dye, a glycol ether, an 
acetylene glycol surfactant, and water. 

- id Heat transferable dye 

[001 3] The details of a sublimation transfer method using the ink composition according to the present invention are 
as described below. This method is the application of a carrier dyeing method using a disperse dye, wherein molecular 
gaps of fibers are increased and the fibers are colored with a dye by utilizing van der waals force or hydrogen bond 
15 force. Therefore, according to the present invention, the heat transferable dye is preferably a disperse dye. In addition 
to disperse dyes, some of azoic dyes, vat dyes, or cationic dyes can be utilized in the present invention so far as subli- 
mation transfer can be carried out in a proper temperature range. 

[0014] Examples of preferred heat transferable dyes include disperse dyes, such as (1) C.I. Disperse Yellow 1, 3, 
4, 5, 7, 8, 31, 33, 39, 42, 54, 60, 61 , 64, 83, and 124, (2) C.I. Disperse Red 1, 4, 5, 7, 11, 12, 13, 15, 17, 31.32, 33. 34, 
20 35, 36, 52, 54, 55, 56, 58, 60, 72, 73, 76, 80, 84, 88, 91, 92, 93, 99, 1 1 1, 113, 135, 204, 205, 206, 207, 224, 225, 227, 
239, and 240, and (3) C.I. Disperse Blue 20, 26, 54, 55, 56, 58, 60, 61, 62, 64, 72, 79, 81, 85, 87, 90. 91, 92, 94, 97, 
98, 99, 103. 104, 105, 106, 108, 128, 148, 149, 176, 186, 187. 193, 194, 195, 197, 201, 205, 207, 211, 212, 213, 214, 
215. 216. 217. 218. 219, 220, 221, 222, 223, 224, 225, 226, and 227. Vat dyes as other examples of dyes include C.I. 
Vat Red 41. 

25 [001 5] As the heat transferable black dye, a mixed disperse dye is preferred. 

[001 6] The ink composition according to the present invention contains an acetylene glycol surfactant. The addition 
of the acetylene glycol surfactant has the effect of reducing the foaming of the ink. Therefore, according to the present 
invention, the use of the acetylene glycol surfactant can reduce a failure, of the ink ejection head to eject ink. derived 
from the occurrence of foams within the head. Further, the acetylene glycol surfactant, in combination with a glycol 

30 ether solvent described below, can enhance the penetration of the ink into recording paper and, at the same time, can 
prevent uneven bleeding of images (color-to-color bleeding). 

[0017] Examples of preferred acetylene glycol surfactants include Surfynol 104, 420, 440, 465, 485, 504, 61, DF- 
110D. DF-210, DF-37, DF-58, DF-75, SF-F, TG, GA, CT-1 1 1 , CT-136, CT-151, PSA-204, PSA-216, PSA-336, OP-340, 
OP-350, 104S, and DF-1 10S (all the above products being manufactured by Air Products and Chemicals Inc.). Various 
35 types of Surfynol ranging from water-soluble types to oleaginous types are available. According to the present invention, 
preferably, the type of Surfynol and the amount thereof added are properly determined from the viewpoints of regulating 
the penetration of the ink into the paper, the wettability of the ink ejection head in its nozzle face, and stable dissolution 
of Surfynol in the ink. The amount of Surfynol added is generally about 0.01 to 5% by weight, preferably about 0.1 to 
3% by weight. 

40 [0018] The ink composition according to the present invention contains a glycol ether. The glycol ether, in combi- 
nation with the acetylene glycol surfactant, can enhance the penetration of the ink into recording paper and, at the same 
time, can prevent uneven bleeding of images (color-to-color bleeding). 

[001 9] Examples of preferred glycol ethers, which are contained in the ink composition for ink jet recording accord- 
ing to the present invention, include di- or tri-ethylene glycol monobutyl ether, mono- or di-propylene glycol monobutyl 
45 ether, di- or tri-ethylene glycol mono-pentyl or -hexyl ether, propylene glycol mono- or di-ethylene glycol mono-butyl, - 
pentyl, or - hexyl ether, and ethylene glycol mono- or di-propylene glycol mono-butyl, -pentyl, or -hexyl ether. They may 
be used alone or as a mixture of two or more. 

[0020] The glycol ether has low water solubility. Therefore, when the amount of the glycol ether added is large, the 
glycol ether sometimes causes phase separation at room temperature. In this case, the glycol ether cannot be added 

so in a large amount to the ink. When highly water-soluble glycol ether or an organic solvent is added simultaneously with 
the glycol ether, the amount of the glycol ether having low water solubility added can be increased. 
[0021 ] Although the amount of the glycol ether added may be properly determined, the amount is preferably about 
5 to 20% by weight. The above amount of the glycol ether can ensure good penetration of the ink composition into the 
intermediate transfer medium (for example, paper). In addition, the ink composition can be easily brought to a viscosity 

55 suitable for ink jet recording. 

[0022] Further, various water-soluble surfactants may be added to the ink composition according to the present 
invention from the viewpoint of controlling the penetration of the ink composition, enhancing the stability of the heat 
transferable dye, or improving the solubility of the acetylene glycol surfactant and the glycol ether in the ink. 
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[0023] Specific Examples of water-soluble surfactants include: ether surfactants, such as polyoxyethylene nonyl- 
phenyl ether, polyoxyethylene octylphenyl ether, polyoxyethylene dodecylphenyl ether, polyoxyethylene alkylallyl ether 
poyoxyethylene oleyl ether, polyoxyethylene lauryl ether, polyoxyethylene alkyl ether, and polyoxyalkylene alkyl ether 
polyoxyethyleneoleic acid; ester surfactants, such as polyoxyethyleneoleic ester, polyoxyethylenedistearic ester sorb- 
itan laurate, sorbitan monostearate, sorbitan monooleate, sorbitan sesquioleate, polyoxyethylene monooleate and 
polyoxyethylene stearate; and fluorosurfactants, such as fluoroalkyl esters and salts of pert luoroalkylcarboxylic acids. 
[0024] The amount of the water-soluble surfactant added is preferably not more than 3% by weight The above 
amount of the water-soluble surfactant can effectively suppress the foaming of the ink composition and the thickening 
of the ink. In add.tion, unstable ejection caused by uneven wetting of the ink ejection head in its nozzles can be effec- 
tively prevented. 

[0025] Further, the ink composition according to the present invention may further contain a water-soluble glycol 
from the viewpoint of preventing nozzle clogging caused by drying. Examples of preferred glycols include ethylene gly- 
col. Methylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol, polyethylene glycol 
having a molecular weight of not more than 2,000. 1 ,3-propylene glycol, isopropylene glycol, isobutylene glycol 1 4- 
butanediol, 1 ,3-butanediol. 1,5-pentanediol, 1 ,6-hexanediol, glycerin, and pentaerythritol. ' ' 

[0026] The ink composition according to the present invention may further contain a saccharide for the same pur- 
pose as ,n the addition of the water-soluble glycol. Saccharides usable herein monosaccharides and polysaccharides 
Specific examples thereof include glucose, fructose, ribose, xylose, arabinose. lactose, galactose, maltose, cellobiose 
sucrose, trehalose, and maltotriose. Further, alginic acid and salts thereof, cyclodextrins. and celluloses may also be 
used as the saccharides. The amount of the saccharide added is preferably 0.05 to 20% by weight. The above amount 
of the sacchar.de added can effectively prevent the nozzle clogging. In addition, the ink composition can be easily 
brought to a proper viscosity range. The amounts of the monosaccharide and the polysaccharide (for example glucose 
fructose, r.bose. xylose, arabinose, lactose, galactose, maltose, cellobiose. sucrose, trehalose, or maltotriose) added 
are more preferably 3 to 10% by weight. The use of alginic acid and salts thereof, cyclodextrins. and celluloses in a cer- 
tain amount sometimes brings about excessively high viscosity of the ink composition, and. thus care should be taken 
in the addition of these materials so as not to cause this unfavorable phenomenon. 

[0027] If necessary, the ink composition according to the present invention may further comprise other additives 
and examples of other additives usable herein include preservatives, antimold. antioxidants, electric conductivity adjus- 
ters, pH adjusters, viscosity modifiers, surface tension modifiers, oxygen absorbers, and/or nozzle clogging preventives 
The type of the additives used may be properly determined. For example, when the use of preservatives or antimold is 
desired, sodium benzoate. pentachlorophenol sodium, 2-pyridinethiol-1 -oxide sodium, sodium sorbate sodium dehy- 
droacetate, and/or 1,2-dibenzothiazoline-3-one (Proxel CRL, Proxel BDN. Proxel GXL. Proxel XL-2 and Proxel TN 
manufactured by ICI) may be used. 

L 0 . 02 ?! ~ J* 16 ' nk oom P° sition according to the present invention preferably has a surface tension of 20 to 40 mN/m at 
5 to 45 C. The temperature 5 to 45°C is the actual service temperature of printers, and the surface tension in the above 
range can realize stable printing and. in addition, can effectively suppress feathering or color-to-color bleeding of 
images. ~ 

[0029] The ink composition according to the present invention preferably has a viscosity of 2 to 1 0 mPa • s at 5 to 
45°C. The viscosity that is in the above range can realize a printing free from an ink droplet trajectory directionality prob- 
lem. Further, the ink composition can be printed by ink jet recording with good energy efficiency. 

Sublimation transfer ink iet recording 

[0030] The ink composition according to the present invention is used in sublimation transfer ink jet recording The 
sublimation transfer ink jet recording method comprises the steps of: printing an ink composition containing a heat 
transferable dye by ink jet recording onto an intermediate transfer medium to form a latent image on the intermediate 
transfer medium; putting the intermediate transfer medium on the surface of a receptor object; and heating the interme- 
diate transfer medium at a sufficient temperature and for a sufficient time to sublimate the heat transferable dye and to 
deposit the sublimated dye onto the surface of the receptor object. 

[0031] According to the present invention, the intermediate transfer medium is not particularly limited so far as it 
can hold thereon a latent image yielded by the ink composition and can realize good sublimation transfer onto a recep- 
tor object. However, the use of paper as the intermediate transfer medium is preferred. According to a preferred embod- 
.ment of the present invention, a specialty paper for ink jet recording, which has been produced so as to have properties 
suitable for use in ink jet recording, for example, provided with an ink-receptive layer, is utilized. 
[0032] According to a preferred embodiment of the present invention, the intermediate transfer medium has a prop- 
erty such that the penetration of ink droplets, which have been deposited thereon, into the intermediate transfer medium 
is completed within 2 sec. The use of the ink composition and the intermediate transfer medium which permit the pen- 
etration of the ink composition into the intermediate transfer medium to be completed within 2 sec can realize the for- 
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mation of a latent image free from significant feathering or color-to-color bleeding. 

[0033] According to another preferred embodiment of the present invention, the intermediate transfer medium is 
paper, and the amount of the ink deposited per 5 x 10" 3 mm 2 of the paper is not more than 160 ng. In this case, good 
latent images free from color mixing at the boundary areas between contiguous colors can be formed. 
5 [0034] After a latent image is formed on the intermediate transfer medium, the intermediate transfer medium is put 
on, preferably brought into intimate contact with, a receptor object, followed by heating to transfer the latent image onto 
the receptor object. 

[0035] According to the present invention, the receptor object is not particularly limited so far as the heat transfer- 
able dye is fixable thereon. Examples of receptor objects usable herein include fabrics, metals, potteries or ceramic 

w whitewares, plastics, ceramics, and concrete substrates. 

[0036] According to a preferred embodiment of the present invention, the heat transferable dye used in the present 
invention can color polyesters, acetates, and nylons. Therefore, the presence of the above material in the receptor 
object is preferred from the viewpoints of color properties and color density. The receptor object is more preferably a 
fabric of which more than 50% by weight has been accounted for by the above material, for example, a cotton-blended 

75 cloth. Further, according to another preferred embodiment of the present invention, the receptor object is coated with a 
material containing at least 50% by weight of polyester, acetate, or nylon. 

[0037] According to a preferred embodiment of the present invention, not less than 10% of the total weight of the 
heat transferable dye in the latent image yielded on the intermediate transfer medium is transferred onto an object from 
the viewpoint pf good color properties and color density. 

20 [0038] The receptor object with the intermediate transfer medium put thereon is preferably heated at the heat acti- 
vation temperature of the heat transferable dye or above. Many of the heat transferable dyes described above have a 
heat activation temperature of 100 to 200°C. Therefore, the heating is carried out at this temperature or above, prefer- 
ably at a temperature of about 120 to 160°C. The transfer time may be properly determined. In general, however, the 
transfer time is preferably 10 to 300 sec, more preferably 60 to 120 sec. 

25 [0039] Further, according to a preferred embodiment of the present invention, the step of heating comprises the 
steps of: after putting the intermediate transfer medium on the receptor object, heating the intermediate transfer 
medium and the receptor object from room temperature to the heat activation temperature of the heat transferable dye; 
holding the intermediate transfer medium and the receptor object at the heat activation temperature of the heat trans- 
ferable dye or above; and then decreasing the temperature of the intermediate transfer medium and the receptor object 

30 from the heat activation temperature of the heat transferable dye to room temperature. According to a preferred embod- 
iment of the present invention, from the viewpoint of realizing good transfer, the time required in the step of raising the 
temperature of the intermediate transfer medium and the receptor object from room temperature to the heat activation 
temperature of the heat transferable dye is longer than the time in the step of holding the intermediate transfer medium 
and the receptor object at the heat activation temperature of the heat transferable dye or above. 

35 [0040] According to another preferred embodiment of the present invention, the heating is carried out by microwave 
irradiation. The microwave irradiation is advantageous in that the heating can be simply carried out by means of a 
microwave oven, for example, also in the home. 

[0041] The sublimation transfer of the heat transferable dye by utilizing a microwave constitutes still another aspect 
of the present invention. Specifically, according to the present invention, there is provided a recording method compris- 

40 ing the steps of: printing an ink composition containing a heat transferable dye onto an intermediate transfer medium to 
form a latent image on the intermediate transfer medium; putting the intermediate transfer medium on the surface of a 
receptor object; and applying a microwave to the intermediate transfer medium for a sufficient time to sublimate the heat 
transferable dye and to deposit the sublimated dye onto the surface of the receptor object. According to this aspect of 
the present invention, ink jet recording may be used to print the ink composition onto the intermediate transfer medium. 

45 Further, according to this aspect of the present invention, prior to the application of the microwave, a moisture-retaining 
liquid is preferably coated onto the backside of the intermediate transfer medium with a latent image printed thereon in 
order to prevent the intermediate transfer medium from being excessively dried during microwave irradiation. The mois- 
ture-retaining liquid basically comprises glycerin as a humectant, a saccharide, and water. 

so EXAMPLES 

[0042] The present invention will be described in more detail with reference to the following examples, though it is 
not limited to these examples only. 

[0043] In the following examples, the amount added represents the weight of each effective ingredient in terms of 
ss % by weight based on the ink composition. 
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Preparation nf i nk compositions 

[0044] ink compositions of Examples 1 to 6 were prepared according to the following formulations. 
5 Example 1 
[0045] 



w 







Amount added 




Yellow SE-5G (Sumitomo Chemical Co., Ltd.) 


5.0 


15 


Diethylene glycol monobutyl ether 


8.0 


Diethylene glycol monohexyl ether 


3.0 




Polyoxyethylene (n = 8) nonylphenyl ethersulfonic acid ammonium salt 


1.0 


20 


Glycerin 
Surfynol 465 
Triethanolamine 


6.0 
0.8 
0.8 
0.05 
Balance 


25 


EDTA 

Ion-exchanged water 



[0046] Yellow SE-5G (Sumitomo Chemical Co., Ltd.) was in a powder form. Therefore this dye was used as a dis 
pers.on prepared by previously adding 20 parts by weight of polyoxyethylene (n = 8) nony.phe^l * Sonl * acfc 
ammonium salt to the dye and dispersing the dye in the polyoxyethylene (n = 8) nonylphenyl SX£HSJ£J^ 

Example 2 
35 [0047] 
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40 




Amount added 




Brilliant Red S-BLF (Sumitomo Chemical Co., Ltd.) 


4.5 




Dipropylene glycol monobutyl ether 


7.0 




Triethylene glycol monobutyl ether 


2.0 


45 


Glycerin 


6.0 




Surfynol 465 


1.0 




Triethanolamine 


0.8 


SO 


EDTA 


0.05 




Ion-exchanged water 


Balance 



[0048] The ink composition thus obtained had a viscosity of 4.3 mPa • s at 20°C and a surface tension of 31 mM/m. 
Example 3 

[0049] An ink composition was prepared according to the same formulation as used in Example 2, except that the 
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dye was changed to 4.5% by weight of Brilliant Blue S-BL (Sumitomo Chemical Co., Ltd.). The ink composition thus 
obtained had a viscosity of 4.6 mPa * s at 20°C and a surface tension of 32 mN/m. 

Example 4 
[0050] 
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Amount aHHori 

/\1 I IUUI 1 L CtUUCu 




Miketon Polyester Yellow 4G (Mitsui Chemicals Inc.) 


b.U 




Ethylene glycol propylene glycol monohexyl ether 


o n ■ 

<L.\J 


15 


Triethylene glycol monohexyl ether 


a n 


Diethylene glycol monobutyt ether 


8.0 




Surfynol 104 


1.0 




Polyoxyethylene (n = 8) nonylphenyl ethersulfonic acid ammonium salt 


1.0 


20 


Ethylene glycol 


3.0 




Triethylene glycol 


3.0 




1,5-pentanediol 


2.0 


25 


Surfynol 82 


0.2 




Sodium benzoate 


0.1 




Tripropanolamine 


0.3 




Dipropanolamtne 


0.1 



30 



[0051 ] Miketon Polyester Yellow 4G (Mitsui Chemicals Inc.) was in a powder form. Therefore, as with Example 1 , in 
this example, the dye was used as a dispersion prepared by previously adding 20 parts by weight of polyoxyethylene (n 
= 8) nonylphenyl ethersulfonic acid ammonium salt to the dye and dispersing the dye in the polyoxyethylene (n = 8) non- 
35 ylphenyl ethersulfonic acid ammonium salt by means of a disperser mill. The ink composition thus obtained had a vis- 
cosity of 4.8 mPa - s at 20°C and a surface tension of 30 mN/m. 

Example 5 

ao [0052] An ink composition was prepared according to the same formulation as used in Example 4, except that the 
dye was changed to Miketon Polyester Brilliant Blue BG (Mitsui Chemicals Inc.). 

[0053] The ink composition thus obtained had a viscosity of 4.6 mPa • s at 20°C and a surface tension of 30 mN/m. 
Example 6 

45 

[0054] An ink composition was prepared according to the same formulation as used in Example 4, except that the 
dye was changed to Miketon Polyester Red FB (Mitsui Chemicals Inc.). 

[0055] The ink composition thus obtained had a viscosity of 5. 1 mPa • s at 20°C and a surface tension of 30 mN/m. 
[0056] The ink compositions of Examples 1 to 6 thus obtained were evaluated as follows. 

50 

Evaluation test 1 : 

Color-to-color bleeding in printed image on recording paper 

55 [0057] The ink compositions of Examples 1 to 6 were loaded into an ink cartridge in an ink jet printer MJ-930C 
(manufactured by Seiko Epson Corporation), and a blotted image pattern of single colors, yellow, magenta, and cyan, 
was printed on a Super Fine specialty paper (MJA4SP1 , manufactured by Seiko Epson Corporation). The blotted image 
pattern was inspected for color mixing at the boundary areas between contiguous colors. The bleeding in images was 
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evaluated according to the following criteria. 



^ E thTpSr qU3lity ° f " eqUiVa ' ent t0 th3t ° f ,he PrintS yie ' ded ^ ^nuine ink 

uineTn k °Xslns SKjS. ^ m0<in9 ^ ° b8 " V8d h the printS ^' ded 

[0058] The results of evaluation were as shown in the following table. 



Table 1 



Example 


Evaluation 


1 


A 


2 


A 


3 


A 


4 


A 


5 


A 


6 


A 



[0059] In the above printing test, the penetration of the ink compositions into the recording paper was completed 
not more than 2 sec after impact of the inks against the recording paper. completed 
[0060] In order to examine color-to-color bleeding in printed images for the ink compositions of Examples 1 to 3 the 

££122%* the ink , t jet r te ; MJ - 930C us£d in the evaiuation was increased ° r 

mk droplets. As a result, when the amount of the ink compositions implanted was not more than 160 ng per 5 x 10 3 

rjsazrss" ,ree ,rom color mixin9 at the boundary areas b -~— 

[0061] From the above results, sublimation transfer of high-quality images onto receptor objects can be expected. 
Evaluation test 7 Inkjet stability 

[0062] A ruled line pattern was continuously printed on 500 sheets of paper of size A4 by means of the same ink 

IrZZT " rS i0n ^ 1 *° SXamine an ink drop,et trajeCtor " directionality ^ ^2^ 
dots. The results were evaluated according to the following criteria. 

IS* ™ 6 dr ° POUtS ° f d °! S refer t0 3 P henomenon inv ° lv ed in printing, such that the ruled line becomes intermit- 
Slem 2£f JT T"* t & j6t ° r ° ther unfavorable Phenomenon. The ink droplet trajectory directiona.ity 
SeSeaTeJ P nenom enon such that the distance between printed ruled lines is not constant and is increased or 



Dropouts of dots; 
[0064] 

A: For all the ink compositions, the frequency of the dropouts of dots is equivalent to that in the case of printing 
using genuine ink compositions for the printer. priming 
B: For some of the ink compositions, the frequency of the dropouts of dots is at least 1 .5 times that in the case of 
printing using genuine ink compositions for the printer. 

Ink droplet trajectory directionality: 

[0065] 

A: For all the ink compositions, the frequency of the ink droplet trajectory directionality problem is equivalent to that 
in the case of printing using genuine ink compositions for the printer. 

B: For some of the ink compositions, the frequency of ink droplet trajectory directionality problem is at least 1.5 
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times that in the case of printing using genuine ink compositions for the printer. 
[0066] 



Table 2 



Example 


Dropouts of dots 


Ink droplet trajectory 
directionality 


1 


A 


A 


2 


A 


A 


3 


A 


A 


4 


A 


A 


5 


A 


A 


6 


A 


A 



20 Evaluation test 3 : Sublimation transfer test (1) 

[0067] Latent images were formed on the same recording paper as used in the evaluation test 1 by means of the 
same printer as used in the evaluation test 1 . The latent images on the recording paper were then transferred by subli- 
mation transfer onto receptor objects to examine color properties of the transferred dye images. 
25 [0068] The following fabrics were used as receptor objects. 

Test fabric 1 : A blended fabric of cotton and polyester (blending ratio = 30 : 70) 

Test fabric 2: A blended fabric of cotton and polyester (blending ratio = 50 : 50) 

Test fabric 3: A blended fabric of cotton and polyester (blending ratio = 70 : 30) 
30 Test fabric 4: A blended fabric of cotton and nylon (blending ratio = 30 : 70) 

Test fabric 5: A blended fabric of cotton and nylon (blending ratio = 50 : 50) 

Test fabric 6: A blended fabric of cotton and nylon (blending ratio = 70 : 30) 

Test fabric 7: A blended fabric of cotton and acetate (blending ratio = 30 : 70) 

Test fabric 8: A blended fabric of cotton and acetate (blending ratio = 50 : 50) 
35 Test fabric 9: A blended fabric of cotton and acetate (blending ratio = 70 : 30) 

[0069] In the sublimation transfer, heat treatment was carried out by means of a trouser press. The temperature 
was set to about 1 80 to 200°C (heat activation temperature of heat transferable dyes in Examples 1 to 6 = about 1 10 to 
150°C), and the pushing pressure was set to 200 g/cm 2 . The heating time was 2 min. 
40 [0070] The color properties of the dyes transferred onto the receptor objects were evaluated in terms of OD (optical 
density) value according to the following criteria. 

A: For all the ink compositions, the OD value was not less than 1 .5. 
B: For some of the ink compositions, the OD value was less than 1 .5. 

45 

[0071 ] The results were as summarized in the following table. 



55 



Test fabric 


Evaluation 


1 


A 


2 


A 


3 


B 


4 


A 


5 


A 
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(continued) 



Test fabric 


Evaluation 


6 


B 


7 


A 


8 


A 


9 


B 



Evaluation test 4 Sublimation transfer test (2) 



t [ h°e \le P ro*^^Z e " erim& * ^ ^ Same manner 35 ^ 6ValUati0n tSSt 3 " 6XCept th3t 

wereled 2£Z^S£T " ^ ^ " ^ ^ * 3 P °' y88ter f0rmed thereon 

l?,?, 74 ! 2 T ^ l ^. tem P e i [ ature of the trouser press was set to about 1 60 to 1 70°C, and the pushing pressure was set to 
rhlnf 7 «, ar thermo ^ ou P ,e was P ut betwee " the recording paper and the object to measure a temperature 
change. In this exper.ment. the ink composition of Example 1 was used, and the recording paper with an image formed 
thereon being completely dried was used. 9 rormea 

[0075] The details and results of the test were as follows. 

Polyester film 



[0076] The recording paper was put on the top of the polyester film, and the laminate was then heated. In this case 
about 3 sec was required for the temperature of the laminate to reach 150°C or above. The assembly was further 

222i2 , '? 170 ° C) for additional 90 sec - Thereafter - the object was teken out oi the ^S^t^SZ 

allowed to cool at room temperature. About 1 0 sec was required for the temperature to drop down to 1 1 0°C or below 
nZZL a » t < 396 f ° rmed °" the recordi "9 PaP^ the image produced on the receptor object had 

good quality free from significant bleeding and. at the same tame, had good color properties. Further before and after 

SSSSSSr T1%*? e ,TT S °' ** r6COrdin9 P3per and the reC6 P tor measured As a result IttTas 

r^Son T /o ? '"I h6at transferab,e ^ constituting the latent image yielded on the recording paper was 
transferred onto the receptor object. h^h™ «« as » 

ISTS . T addi , tional experiment was carried out wherein the transfer time, for which the temperature was held at 
the heat act.vat.on temperature of the heat transferable dye or above, was further shortened. As a result in the case of 
a transfer time of 60 sec the amount of the transfen-ed dye was 21 %. and the color properties were also good In the 
case of a transfer time of 45 sec, the amount of the transferred dye was 10%. and the color properties were good In 
this case^ however, as compared with the transfer time of not less than 60 sec. the OD value was lower. Further when 
the transfer time was reduced to 30 sec. the amount of the transferred dye was 6% and the OD value was very low and 
unsatisfactory from the practical point of view. 

Ceramic tile with pol yester layer formed thereon 

l f!? 79 Ln recordin£ > paper was P ut on the top of the ceramic tile, and the laminate was then heated. In this case 
k ."if? f !L WaS ^ f ° r the tem Perature of the laminate to reach 150»C or above. The assembly was further 

lES? , ? additi ° nal 300 S6C - Thereaf,6r - the ° bjeCt WaS taken ° ut of the ,rouser P'e-. and then 

mSTm ? ^'"temperature. About 90 sec was required for the temperature to drop down to 1 10»C or below 

I™* r, * ^ ? ima9S f ° rmed ° n the wording paper, the image produced on the receptor object had 

good qualrty free from significant bleeding and. at the same time, had goad color properties. Further, before and after 
the summation transfer, the weights of the recording paper and the receptor object were measured. As a result it was 
confined that about 32% of the heat transferable dye constituting the latent image yielded on the recording paper was 
transferred onto the receptor object. 

[0081] An additional experiment was carried out wherein the transfer time, for which the temperature was held at 
l Inl 3 * i ampera ' ure of the neat transferable dye or above, was further shortened. As a result, in the case of 

a transfer time of 150 sec, the amount of the transferred dye was 10%. and the color properties were also good In this 
case, however, as compared with the transfer time of not less than 300 sec, the OD value was lower. When the transfer 
time was further shortened, the amount of the transferred dye was less than 10% and the OD value was very low and 
unsatisfactory from the practical point of view. y 
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Evaluation test 5 : Sublimation transfer utilizing microwave 

[0082] A recording paper with a latent image formed thereon was prepared in the same manner as in the evaluation 
test 1. In this experiment, the ink composition of Example 2 was used as the ink composition. An aqueous moisture- 
5 retaining solution composed of 30% by weight of glycerin, 60% by weight of water, and 10% by weight of maltitol was 
coated on the backside of the recording paper. 

[0083] The recording paper in its recorded face was applied to a polyethylene mug while pressing by means of a 
rubber band (average pushing pressure 80 g/cm 2 ). The assembly was placed in a microwave oven, and a microwave 
was applied for 3 min. Thereafter, the rubber band was removed, and the recording paper was separated. As a result, 
- 70 it was confirmed that a high-quality image was transferred onto the surface of the mug. 

Claims 

1 . An ink composition for use in a sublimation transfer ink jet recording method, comprising a heat transferable dye, a 
75 glycol ether, an acetylene glycol surfactant, and water. 

2. The ink composition according to claim 1 , wherein the glycol ether is one member or a mixture of two or more mem- 
bers selected from the group consisting of di- or tri -ethylene glycol monobutyl ether, mono- or di-propylene glycol 
monobutyj ether, di- or tri-ethylene glycol mono-pentyl or -hexyl ether, propylene glycol mono- or di-ethylene glycol 

20 mono-butyl, -pentyl, or - hexyl ether, and ethylene glycol mono- or di-propylene glycol mono-butyl, -pentyl, or -hexyl 

ether. 

3. The ink composition according to claim 1 or 2, for use in sublimation transfer ink jet recording method which com- 
prises the steps of: printing an ink composition containing a heat transferable dye by ink jet recording onto an inter- 

25 mediate transfer medium to form a latent image on the intermediate transfer medium; putting the intermediate 

transfer medium on the surface of a receptor object; and heating the intermediate transfer medium at a sufficient 
temperature and for a sufficient time to sublimate the heat transferable dye and to deposit the sublimated dye onto 
the surface of the receptor object. 

30 4. The ink composition according to claim 3, wherein the heating temperature is the heat activation temperature of the 
heat transferable dye or above. 

5. The ink composition according to any one of claims 1 to 4, wherein the intermediate transfer medium is paper. 

35 6. A sublimation transfer ink jet recording method comprising the steps of: printing an ink composition containing a 
heat transferable dye by ink jet recording onto an intermediate transfer medium to form a latent image on the inter- 
mediate transfer medium; putting the intermediate transfer medium on the surface of a receptor object; and heating 
the intermediate transfer medium at a sufficient temperature and for a sufficient time to sublimate the heat transfer- 
able dye and to deposit the sublimated dye onto the surface of the receptor object, wherein the ink composition is 

40 one according to any one of claims 1 to 3. 

7. The recording method according to claim 6, wherein the heating temperature is the heat activation temperature of 
the heat transferable dye or above. 

45 8. The recording method according to claim 6 or 7, wherein the receptor object has a surface containing at least 50% 
of a polyester, a nylon, or an acetate. 

9. The recording method according to claim 8, wherein the receptor object is a cotton-blended fabric containing at 
least 50% of a polyester, a nylon, or an acetate. 

50 

10. The recording method according to any one of claims 6 to 9, wherein the penetration of ink droplets, deposited onto 
the intermediate transfer medium, into the intermediate transfer medium is completed within 2 sec. 

11. The recording method according to any one of claims 6 to 10, wherein not less than 10% of the total weight of the 
55 heat transferable dye in the latent image formed on the intermediate transfer medium is transferred onto the recep- 
tor object. 

12. The recording method according to any one of claims 6 to 1 1, wherein the intermediate transfer medium is paper 
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and the amount of the ink deposited onto the paper is not more than 160 ng per 5 x 10' 3 mm 2 of the paper. 

13. The recording method according to any one of claims 6 to 12, wherein the step of heating comprises the steps of: 
after putting the intermediate transfer medium on the receptor object, heating the intermediate transfer medium and 
5 the receptor object from room temperature to the heat activation temperature of the heat transferable dye; holding 

the intermediate transfer medium and the receptor object at the heat activation temperature of the heat transferable 
dye or above; and then decreasing the temperature of the intermediate transfer medium and the receptor object 
from the heat activation temperature of the heat transferable dye to room temperature. 

10 14. The recording method according to claim 13, wherein the time required in the step of raising the temperature of the 
intermediate transfer medium and the receptor object from room temperature to the heat activation temperature of 
the heat transferable dye is longer than the time in the step of holding the intermediate transfer medium and the 
receptor object at the heat activation temperature of the heat transferable dye or above. 

15 15. A recording method comprising the steps of: printing an ink composition containing a heat transferable dye onto an 
intermediate transfer medium to form a latent image on the intermediate transfer medium; putting the intermediate 
transfer medium on the surface of a receptor object; and applying a microwave to the intermediate transfer medium 
for a sufficient time to sublimate the heat transferable dye and to deposit the sublimated dye onto the surface of the 
receptor object. 

20 

16. The recording method according to claim 15, wherein the ink composition is printed on the intermediate transfer 
medium by ink jet recording. 

17. The recording method according to claim 15 or 16, wherein, prior to the application of the microwave, a moisture- 
25 retaining liquid is coated onto the backside of the intermediate transfer medium with a latent image printed thereon. 
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